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(57)Abstract: 

indu°c?ion M h e T a ? BE S ° LVED: J° provide a heati "S apparatus adopting a mag netic 

Vertical heaW h T" ^ 3nd Perform effici *"t 

vertical heating by a low cost constitution. 

f^ U1 ^ N ; THiS h ^ ting apparatus inc,udes 3 "iP Part N formed by making pressure 
contact between a first rotating body 1 1 and a second rotating body 12. Both of the 

pSroducetTnt * Z* " 1ft ''^^ heati " g Properties ' A Seated material 

P introduced into the n,p part N of the rotating bodies 11 and 12 is pinched and carried 

and a magnetic field generated from an exciting coil 16 causes magnetic inductive heat 

P In^his cal th ^ b0d T,r 12 - S ° that heat is applied to the haa ^ materia, 
and 12 k ^f'^ 16 ° entered 3t the nip part N ° f the rotati "g bodies 11 

TJll* .7 C ° ^ tHe r ° tating bodies 11 and 12 " When vi ewed in a plane 

EfSnSS" h 8 TtT aXiS ° f tHe r ° tating body ' the exoitin 6 coil 1 6 is closely wound 
in the neighborhood of the nip part N in the upstream of the rotating body in the 
rotational d.rection. and is not wound in the neighborhood of the nip part N in the 
downstream of the rotating body in the rotational direction 




LEGAL STATUS ~ 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiners decision 

of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



I . u3 PAGE BLANK (u»* 



Japanese Publication of Unexamined Patent Application 
No. 1998/162944 (Tokukaihei 10-162944/1998) 



A. Relevance of the Above-Identified Document 

This document has relevance to claims 1 to 23 of the present 
application. 

B. Translation of the Relevant Passages of the Document 

[TITLE OF THE INVENTION] 

HEATING DEVICE AND IMAGE FORMING APPARATUS 

[MEANS TO SOLVE THE PROBLEM] 

A heating device includes two rotatable members (first 
rotatable member and second rotatable member) respectively 
having magnetic induction heating property, wherein said first 
rotatable member and said second rotatable member come in press 
contact with each other to form a nit section N, and a member to be 
heated P is transported to pass through the nip section of the first 
rotatable member and the second rotatable member, as being 
sandwiched between these members to heat the member to be 
heated P by heat generated by the magnetic induction of these 
rotatable members caused by a magnetic field generated from an 
excitation magnetic coil 16. 

[EMBODIMENT OF THE PRESENT INVENTION] 
[FIRST EMBODIMENT] 
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[0043] 

Reference numerals 11 and 12 respective!}' indicate first and 
second cylindrical magnetic induction heat generating films which 
serve as rotating members for heating. Hereinafter, the first 
cylindrical magnetic induction heat generating film is referred to as 
a fixing film, and the second cylindrical magnetic induction heat 
generating film refers to as the pressure film. The respective layer 
structures of the fixing film 11 and the pressure film 12 will be 
described later. 
[0044] 

The reference numerals 13a and 13b indicate cylindrical first 
stay 13a for supporting the fixing film 11 formed on its outer 
surface, and a second stay 13b for supporting the pressure film 12 
formed in its outer surface respectively. These stays 13a and 13b 
are heat resistant rigid bodies made up of, liquid crystal polymer 
phenol resin, etc. 
[0045] 

The fixing film 1 1 is loosely supplied by the first stay 13a, 
and the pressure film 12 is loosely supported by the second stay 
13b 
[0046] 

The first stay 13a supporting the fixing film 11 formed 

thereon and the second stay 13b supporting the pressure film 12 

formed thereon are provided in parallel in a vertical direction 

between device side plates (not shown). The both ends of each of 

the first tray 13a and the second stay 14b are held by a support 

member (not shown) so that the first tray 13a or the second tray 

13b does not rotate. The first stay 13a and the second stay 13b 

are brought in press contact with each other by pressure means 
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(not shown ) to form a nip section N (fixing nip section) of a 
predetermined width. 

[0049] 

As described, by making the pressure film 12 rotate, rotation 
forces are applied to the fixing film 1 1 whose outer surface contacts 
the pressure film 12 in the fixing nip section N by friction force, and 
the fixing film 1 1 is driven at a peripheral velocity substantially 
corresponding to the rotation peripheral velocity of the pressure film 
12 in the clockwise direction around the outer surface of the first 
stay 13 while making a tight contact with the outer surface of the 
first stay 13a at the fixing nip section N and the vicinity of the fixing 
nip section. 
[0050] 

Namely, by rotatably driving ^the pressure- film outer surface 
drive roller 14, both the fixing film 11 made up of the magnetic 
induction heat generating film material (first heat generating 
rotatable member), and the pressure film 12 made up of the 
magnetic induction heat generating film material (second heat 
generating rotatable member) which come in press contact with 
each other to form the fixing nip section N rotate. Further, a 
lubricant such as heat resistant gris, etc., is applied to respective 
sliding sections where the inner surface of the pressure film 12 and 
the outer surface of the second stay 13b are in tight contact with 
each other, whereby the friction resistance can be reduced, and 
smooth rotations of the fixing film 11 and the pressure film 12 at 
low torque can be realized. 
[0051] 

The reference numeral 16 indicates an excitation coil 

(magnetic filed generation means). The excitation coil 16 in 
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accordance with the present embodiment is a single excitation coil 
with respect to the fixing film 1 1 and the pressure film 12 (first and 
second rotating members for heating) prepared by rounding a single 
long excitation coil wire in a form of a coil to alternately pass 
through the cylindrical first stay 13a supporting the fixing film 11 
formed thereon and the cylindrical second stay 13b supporting the 
pressure film 12 formed thereon, around the fixing nip section N 
formed between the fixing film 12 and the pressure film 12 (first 
and second rotatable members for heating). This excitation coil 16 
is connected to a driving power supply (switching power supply) 20 
whose oscillation circuit has a variable frequency. 
[0052] 

The reference numerals 15a and 15b are first and second 
excitation coil cores. In the present embodiment, the first 
excitation coil core 15a is provided in a vicinity of the portion 
passing through the first stay 13a of the excitation coil 16, and the 
second excitation coil 15b is provided in a vicinity of the portion 
passing through the second stay 13b of the excitation coil 16. 
These coil cores 15a and 15b are oblong plate member made up of 
a ferromagnetic member such as ferrite, etc. In the present 
embodiment, those having relative magnetic permeability of 2500 
are adopted. 

[0061] 

Namely, by rotatably driving the pressure film outer surface 

drive roller 14, both the fixing film 11 made up of the magnetic 

induction heat generating film material (first heat generating 

rotatable member), and the pressure film 12 made up of the 

magnetic induction heat generating film material (second heat 

generating rotatable member) which come in press contact with 
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each other to form the fixing nip section N rotate. In this state, 
from the drive power supply 20, a high frequency AC current in a 
range of 10 kH to 1 MH, preferably in a range of 20 kHz to 800 kHz 
is applied to the excitation coil 16. As a result, the excitation coil 
16 generates the alternate magnetic field. 
[0062] 

This AC magnetic field is applied mainly to the heat 
generating layers lib and 12b (magnetic induction heat generating 
layers) of the fixing film 1 1 and the pressure film 12 in of the fixing 
nip section N and the vicinity of the fixing nip section N, and in 
these heat generating layers lib and 12b, swirling current flows so 
as to disturb changes in magnetic field. 
[0063] 

The resulting swirling current then generates joule heat 
according to the resistances of the heat generating layers lib and 
12b, and the heat generating layers lib and 12b, namely, the fixing 
film 11 and pressure film 12 generate heat by magnetic induction 
mainly in the fixing nip section N and the vicinity of the fixing nip 
section, thereby heating the fixing nip section N and the vicinity of 
the fixing nip section. 
[0064] 

The heating temperature of the fixing nip section N is 

detected by the thermistor, and the resulting data on the 

temperatures as detected are sent to the control circuit 22 via the 

A/D converter 21. Based on the data on the temperature as input 

to the control circuit 22, the oscillator of the AC power supply of the 

drive power supply 20 is set to an optimal frequency, and it is 

controlled to apply an AC current of the optimal frequency to the 

excitation coil 16, thereby controlling the temperature in the fixing 

nip section N to a predetermined temperature. 
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[0065] 

The material P to be recorded (material to be heated) is 
transported so as to be sandwiched between the fixing film 1 1 and 
the pressure film 12 in the fixing nip section N, and the material to 
be recorded P is heated by the heat generated from the fixing film 
11 and the pressure film 12 by the magnetic induction by heating 
from above and bottom, thereby fixing an unfixed toner image t 
onto the surface of the material to be recorded P. 
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«a*K»ff»* LfeflMK* t o T«»EHBtt«K4 

[0 0 5 0] EP*>JPJE7^/WA^|gl6n — 9 1 4f>m 

fSIKtt 7>f/U^tfe5ff7>f/^ 1 lt1)UJ£y>(^ 

^lcO^x-Y 1 3 a <D*ffi0>te5**ffltt«. Xt/iPiE 
~7 4 }\/ J* 1 2<7)rt®i:M2c7)^7 ; -^ 1 3 b<D^®(7)tei: 
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frXZZ* 

[0051] i 6 tem^±^&t v,x(Dmm^j j\sx* 

1 tm2<DmmmtE\&fct LxcD^m-7^ 1 1 tm 

1 2 t\cMLxm-<Dmm^4 /^xh^> 0 roii^^f 

[0052] 15a -15 b 11^ 1 2 0>a«=t-f 
37Tfc5, ##mi iKDil^/^riSali 
B83-f/H 6^^lc7)^"r-r 1 3 a rt£iIo-Ci^££B 
4fc»2©I«3>f/V371 5bttiia>f;i/l 
6<D3?2<Z>*^>f 1 3 brt£iIoTl*5^#l;i^;h^ft 

[0053] 1 7f4aftttfflf9t i,x<D&mmm<Dm 

W&^yy^— $*?XhV, Wjoglfli, 

*^>f 1 3 a<a^ffiffi$H£BBBLTfc5o ^ ^ 

^ 1 7©m*ttA/D«»«2 1 Sr^LTMWlllK (C 
PU) 2 2~s£b*L<5o 

[0 0 5 4] JifEiD^ffllHltefri: LTCQjgl £Jg2CD2 

i tmj±y ^ /^j^i 2<Dmmtfii:ffl5<D&mmx 
m.w-rz> 0 

[0 0 5 5] *«Mtt5^#7>f/l/Al 111 RfSftfc 

Z^&ftSff $ 5 0m mtOfSJ&JI lib, n — ^ 

AjJ»e,45iW4Sllc, 7yMi(DiSllldW 

[ 0 0 5 fi ] *^M7^/WA 1 2 nfflf^o^ia^ 

50m m(D^mm 12b, v-U n — y=fA^7y 

/fcSftfcWttJi 1 2 c, PFA'PTFE'FEP^ 
BftMJB 1 2 d(D4lfflf#T*fc6o r^PJE7^/UAl 
2Hj3»t»»ttJil 2 cttBfKIB^fi^y^aJN** 

[0 0 5 7] RfrjRJI 1 1 a • 1 2 a ; 1 1 b • 1 

2 b^f^^^/Wi* 1 1 • JPf&^A-A 1 2C0rt 

1 • im&7<<frJ* 1 2^^fiiJ<0^lRt>*^2<D^x^ 1 



(6) 

3 a • 1 3 b rtliER Lfc«jH84#at Ltoflla 
-f/W 6^37 1 5 a • 1 5 b <£>#ift£gSlt LT^ L 
fcJP!»«rtT*fc>*6ri:astf*a. ^«>Wf«UIl 1 a - 
1 2 a £ Ltl47!x*ME KHMB, ?RJ7 5 

KWJJB, #!I75M5K«», PEEK*!, PES 
WAR, PPSMIg, PFA&fJjg, PTFEiJg, FEP 

mm^t*(ommmm^x^\ mzt Ltui o~i o o 

0 m mri**?* LV\ J¥£ 1 0 m mi 9 fc/h£l vj§£>fc 

io [0058] «ikui 1 1 b • 1 2 b ; mnmmmm&tt 
a, ssttfwi) T-fo^o fji-ioo/i mas. ma 

[0 0 5 9] ?M*fcJ! 1 1 c • 1 2 c ; h^— 

^rat?*>5o J¥£ 1 0-5 0 0 n mSI©, v-y 

° ( J I S-A) EAT* <tt)ff4t< 14 4 5° ETFtfft 
V\> l-BSLTte: 6 X 1 0-4-2 X 1 0"3 (c 

a 1 / c m • s • deg) # <fc I \, fSftfiSl^dS 6X10 
30 -4(cal/cm-s-deg)«J:t) t>/h$ V^^td 

n ^sfei^^#<> ^f7^;^i i texi/mfry^ 

[0 0 6 0] fit®« 1 1 d • 1 2 d ; £f7-{^^ 1 1 

TO®T*fc^> 0 PFA, PTFE, FEP^7^fffl 

^o|» CO ± ^ ^> ^ t & X $ Z> o 

fSli2 0-1 0 0/im^ff*L<, ff$^20Mm«t 

40 fct)> B«Mt^J£i-5i:V^ofcrajHas»*-*-S. 4 
fc, f$^10 0iumSrix.5irie2S^Sfbt?)i:VN 

<^*9-r#\ 1 1 c • 1 2 cOMj5 s 4< ^oT 

[0 0 6 1 ] lit, *Dffi7>f /W^flBftn — 7 1 4 
*S[HieJB«i*tt5r.i:T?, 5v>^/±^$ii:r^*^.y7 p 

«8HBSRtt7^/VA«-Cfc43t#7>f/UAi l £*PJ±:7 
^/t^A i 2 fc^iateUfc«t<IBlc:*3V^r, B6«=a>fyn 6 
so (cJBIblBaK 2 o^?> l o kH~ iMH<^iSSjfi3£jffiS 
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jS, ^Kli20kHz-8 0 0 kHz <DMffl&3c%t 

[0 0 6 2] KO^#W±i LtSf^y^NR 

fcSXSUI llb« 12b fclftUB _**be><Z>35SKUi 1 
1 b • 1 2 brta5Ttt±E<oa»^^b*«SJf5^<OJ: 

[0 0 6 3] z.(omWM&&1foM iib« 12b <nmji 

\ZLfcCtz.^~—>vm*3&±£ J £, 3BJRUI 1 1 b . 1 2 b 
HP*>£* ^A-A 1 lXlMJOffc^A-A 1 2^i^LT 

[0 0 6 4] t#=y^ttN©JP»a*«*39SlJ--S^ 

2»A^-rsfflffiw«^s<5# > igibmas 2 o co^m 

[0 0 6 5] :^f^7^N^f7^^A 1U 

ftW»**aLT^a£#:7-</w* i i tm&y^^M, i 

2KioT±TJ0jia*a;T»l«l**tT*^» h-*— 
t ^«MBA*rPSI^AlM£*»a$ttS. 
[0 0 6 6] *^i|<0§£B 1 0 0 lC*5^Tfi, «#38£* 

^JPl^ffllBlte^i: LT^|7^/VA l 1 tJPff^/v* 

* 1 



13at, JPJEy^ /UA 1 2*^«^«F$^:fcfg2<7)^ 

i3bn, &\t*—*<owm=<< fri&w&&K\zmi, 

tefti LT£>^it:7wvui» l l hlR&y 4^1* 12^1: 
[0 0 6 7] gp^>, :^-^)Il3^yH6|:J:ot 

tefr 1 1 • i 2(ojpf»*spni6t?*>6fcra^icBi5©<t 5 
[0068] mmc^ m-oaat^ 

^ GggA<tih<5) Jt««Sg«iU-C. SSli:!&2<Z> 

jpn?iffl[Hiefr^ lt^*:?^/^ i i tmi±y a ^ a 
1 2(o*tL^nt»i-5#a^^]a«='>f/V'Sria«u, 

^^Sl (C^-r o fab, ^u-tr^^t 0 — Kl 0 5mm/ 
s. ift^8 0 OWt U ir«S(j:l 90til 

[0 0 6 9] 



4 0g> 



SIB 



5 0g> 

o 



(x 



JP»aspTIBT?fc5rtdSto^ofc 0 a«a>r a* 

[0 0 7 0] ft, ^frlX'tefem-iyyZW&^'bk bfc 

/i^ 1 1 £^&S^£itfcRft)4K^|f? 1 <D*tM 1 3 a 
ir. JPEE^-f/u^ 1 2 2 (D*-r>f 1 



6 0# 70» 

© ® 

o ® 
L O • • • © • • • «&> 

H*tSrglf^*»C^-<fct<OS: 2oi 6 a • 1 6 b SHT^ 

U %<D—%1 6 a^f7^/^i l«r*MJB£«fS* 

) fcHiS #C<7>^ 1 <D**r4 1 3 a rtlC. ftil^ 16b &1J\]J£ 
7<{/i>J* 1 2 £^&^£itfcS5 2CD*ir^ 1 3 b !*)(;! 
SE!1§:U *:<Dm%l 6 a • 1 6 bffiijoSIW^WiSgftiJ*^ 

«H8i:t6:i:i:J:ota83>f/H 6&m&-tZ>^k 

[oo7i] (m2commmmm) wd 

ft 1 ^*Jfi^^0iJ^iP^#^S^43^T^* 
^y^SBNSr't'^jc^ricLfc*— ia«3>T/u 1 6 Sr. @ 

7 COcfc 5 M x S*^y^SN^)3li7-f/^l 1 -JPiEE 
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-t) T-ti#tifc££< u ymm («t, £#=y:/sfl 

TWl'J £ I Ei") T ttm t & £ '> ft < L fc Jgffi \z L fc t (O 
[0 0 7 2] *ffl<nm.UX*teBm^-<;ui 6 Sr>£*-y 

to, 5t*=s'^T«t«-e«>aSJtt**S'>ft<ft!9, ttG 
mi GK) <o#£p#8t (h-*— ^{-.fcStttt^vSr 

[0 0 7 3] 0SJRK:. Wl©i5tl«a'('/H 6Sr^ 

JP!R^*«B (ISIIC b. 5ft#?/£T*li 

ftv\ WciSotyut- K8&3l<Oftv^Pj$&&»3£g 

•^coigmSr^tci^-f, fab, &mu& l 9 0t> SA 
1A8 0 0W, ;«Jfl#r6 o^tciUft-rs^T*^* 

[0 0 7 4] 
[35 2] 

8IC O 

tiD a 

(x • ■ •!> A' ■• « O • • • .S) 

* 2 *>p>w5 i 5 (cm 7 nmizfem- •y7$n±.ffimizx~ 

[0 0 7 5] a«a-f/H 6*3t*=«x^±i(t 

iflUJC^-T 5 r b y ^TSiBIT-HHWfC^ 

ftLOlSgCi. Z<D£ 5ft«^T?«ftV\ LfcdSoT 

-To 
[0 0 7 6] 
[55 3] 

tic o 

iiD A 

mm- y ^»T*«* -e^aift-r 2>^T"(±, ttiafttt £ 

ftftM? 4 l lM\zm%tf< dtriS^rScOicttL 
T\ m 7 co i 5 ic:^*=y^T»ft«*IIKW(wJp^U 



(8) 

14 

[0 0 7 7] ±E«J5fcfc.fc0 ±.T<ODmmm&fol 1 • 
l 2(03g)*©^v>Jp^SBrfli:ft5 tl^^ptCT'U't— h 

fta5>»5"lHgtftofco 

[0078] manxmrnnm teas) 

121 8 IE** Lfc*^!l§SBli, lli^2 CO^-f 13a- 

1 3 b ft\z*ti?tif& i <ommmmmfob lt©s«7 

fob \,X<n>lMS.y 4 HsJ*. 1 2ffl<Dm9£=*-4 A* 1 6 BSr^T 

u i^ra® = /n 6 a • i6B (4^— ©Mibmas 2 

OT'iggb^iv >v\ 6 A • 1 6B||: 

19 2 3 S:*-*-* r b «r«p« 4rr*iP!Ri6« 

«^i4miiE^ 1 ©mfe^ffi^j©jp?»^*gs 1 b mmx 

20 [0 0 7 9] *#^T*{4±TleItefr 1 1 • 1 2 f (OfiMK 
6 A • 16 BMtcaa§Jt)#^g|5 2 3 frft-fZ 

fcfe, jp»^#ss«i o o©*i»fcfl?cT±Tiate#i 

1 ■ 1 2©JpfSiJt#SrSx5r »©^^ 

[0 0 8 0] JPff^-T/UA 1 2^x.T^5f 

CDSbfiS^-C/H 6 A • 1 6 Bi±j£^J|i^^tt5wiT- 
:©Sil3/f;H6A - 1 6 B^iim^ft^ttr±T 
^P^ft^H^o APJE^-f/UAl 2WICiaSoT^ 

JPJ±7^/UA1 2<liJT*fc5T<D,M£^/i. i 6B{4|gi!j 
©Sd^=i-f /I' 1 6 AcD^cmMZtlfe^y 4 /UJ± 1 1 CO 

fr<Dtom*t££ftz^<DmnMi£<nt><ofc-rz~btfX' 

[0 0 8 1 ] Hl^lc:. ^F!|co^Scoj;5(-±TcOIi)a3 
-T/H 6 A • 1 6 B^J-ii«§J>J#^.a5 2 3 Sr^fc-M-T 

± ie co j; 5 ftiimsj^i^tfft^-frs i ^ ic Ltimm&m 

%im (^BEi-TS) t, ±T©if3-f;H6A- 1 
40 6 B F a 1ICiifl;§] •) #xSi5 2 3 coftv^«^:»^B (gtt 
Fit5) ico, ^*B#(c^ftfl;^coSiJ^SrtTofc 0 
^rcO^*?r^4 \C7f;-f 0 ffi^ ftMy 4 /VAl 1 co?Sp?& 
mt^tl^ft 1 9 0°Ct ?B»*/j»± 1 0 O^JSrc^ 
* Lfcm^cO^com^-r-ig LfCo 
[0 0 8 2] 

[i?4] 



50 
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2L 



15 

4 mmmti 



%IE 3 0 0W 
IMF 5 0 0W 



«4*>P>¥iJ5J: 5 K> ±T<ofib^="f ;n 6 A • l 6 B 

±T©iPfiftffliHHEfti i • i 2<nuomitm*&z.z>mw 



[0 0 8 3] £t±0>«fifclc«k?>, httfig 
[0 0 8 4] (^-©1) 

tli^JSIt?fe5o ISrffftS 11a • 12ajfcli 

/fci^PttS l 1 c • 1 2 c Sr««Ufc««^©fcro 20 
tT*#S 0 1 1 b • 1 2 bW»7-f 

[oo85] 2 ) $ i s^s? 2 cD^qfgiffl mmmzwrnm 

[0 0 8 6] 3 ) fgl S.T>*0 2 (DjP^iffl 0i|fcft:<DigI!)^ 
[0 0 8 7] 4) #S8K<D;Dn5K^ttttU HJS^f&0ij£>H 

tt£ L-a£<{feffi-C£3. 
[0 0 8 8] 

'L^m ltS2©2 OOJDSWB lelte^f \cMf& Lfcm- 

-aata-f a- • m-mwsnm) 1 £ 

So 

[0 0 8 9] ±teSi)«3^/Uz)S x JP»!iffl(E]^{$:(DlHie*4 
te«:«D|E]te*(6]±dEffl!llc#<#3!>^TV^^Ift^ffi{C-r 



[0 0 9 0] ±te®a3-f APfiffllHlte^lHl^tt 

li^ro HUE*' (6] TSftffiiJ I- li#a>*vT v % ft v t&Rjgflg ic-r 
5rtT% JP^#Sttl-fcoTI4J0^«g|5t s *>2)- 
s/^iijimrofete^icD ht-SrftSt^r £#T? 

[0 0 9 1] ^l(Djnf^ffl[Hlte*ffl«)Sb^='-f/i'i:^2 

cojpfsi^iHite^fflcisb^^-r^^^b, tnmmm^^ 

[01] m®Mf$.mw.<»-m (y^zy-mmmm. 

[@3] i*£*0£*tt#«ift0iKWr9tt9Bi 
[1214] mmw.<nmn<o®m.mmm 
lias] 0 2 <Dm&<o&.xi&Mm 

[0 6] a»3-fyKOft&©«^®«8«9<©»l!l*[^«S!ia 
[0 7] 3S2ro||16^«R«lJ:i3lt6*PS»S*iS««)#»r 

mtmm 

[0 9] ««R*JPr»**OAP3»3£i|f36B©tS63fe«l«>#| 

[ft-sp-rot^l 

1 0 0 msmmmtt • ±Tmm^<7>mm^ 
mm. 

11 mnmm-mm&fem?-!^^ (mi (ommmm 
mm 

12 m^mm^mmmy^^^ mioummm 
mm 

I 1 a • 1 2 a HrffcJf 

I I b • 1 2 b BfR\ff mtmm&mttm) 
1 1 c • 1 2 c w&n 

1 1 a • 1 1 d MMm 

13a -13b ^lSO ! l2roX7 1 'f 

1 4 KSSimWiv—y 

15 3? 

1 6 mM^4/^ 

17 U— 

2 0 wmnm. 

2 1 

2 2 ffiWSSES (CPU) 

2 3 fsblK^^/Hiffi^JU^X.^ 
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